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A 45-year-old male patient was diagnosed with renal failure
during workup of newly developed hypertension 2 years ago.
At that time, serum creatinine concentration was 1.5mg/dl
and there was also evidence of liver disease, with liver
enzymes being markedly elevated (ALT 124U/l, AST 55U/l
(normal range for botho50U/l), and g-GT 188U/l (normal
rangeo60 U/l)). However, thorough workup, including liver
biopsy, could not reveal any specific cause. Upon progression
of renal failure, the patient was referred for further
nephrological evaluation.
The patient had no complaint, and the physical exami-
nation was completely unremarkable. Serum creatinine
concentration was 1.8mg/dl (158 mmol/l) and estimated
glomerular filtration rate was 41ml/min per 1.73m2.
Dip-stick proteinuria was negative; however, selective analysis
revealed microalbuminuria (39mg/g crea, normal range
o20mg/g crea) and a high excretion of a1-microglobulin
(71mg/g crea, normal range o13mg/g crea). In the urine
sediment, there was no evidence of erythrocyturia or
leucocyturia. Sonography revealed atrophied kidneys bila-
terally with a size of 8–9 cm. To identify the cause of the
patient’s renal failure, kidney biopsy was performed
(Figure 1).
What is the diagnosis?
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Figure 1 | Light microscopy of kidney tissue stained with periodic acid–Schiff at 200-
fold (left) and 400-fold magnification (right). Arrows depict a pathognomonic finding
of the underlying disease.
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The Diagnosis | Karyomegalic interstitial nephritis
Karyomegalic interstitial nephritis (KIN) is a rare cause of
chronic renal failure, and was first described and named in
1979 by Mihatsch.1 So far, very few cases have been reported
in the literature.2 Hallmark findings are tubulointerstitial
nephritis and karyomegaly of the tubular epithelium1 that is
due to increased ploidy of the cells.2 The disease affects other
organs as well, such as liver, and leads to end-stage kidney
disease (ESRD) in the fourth decade of life. Morphologically,
there are similarities to the toxic nephropathy induced by
ochratoxin A or ifosfamide, which are known to cause DNA
interstrand cross-linking.3,4 Karyomegaly and polyploidy are
most likely secondary to a cell cycle arrest rather than cell
fusion or cell proliferation.2 Very recently, recessive
mutations in the gene FAN1 encoding for the Fanconi
anemia–associated nuclease 1 have been found to cause KIN.5
FAN1 is an endonuclease involved in the DNA repair of
regions with interstrand cross-link damage.6 Cells lacking
FAN1 exhibit increased sensitivity to cross-linking agents
such as cisplatin or mitomycin C, which cause chromosomal
instability in these cells.6 In our patient, point mutations of
both alleles of the FAN1 gene (compound heterozygosity)
were identified, giving rise to the diagnosed KIN.4 Although
KIN is a very rare disorder, it is conceivable that some cases
of chronic interstitial nephritis might be related to mutations
or polymorphisms in the FAN1 gene, leading to reduced
rather than abolished nuclease activity, which itself increases
the individual susceptibility to interstrand cross-linking
agents derived from the environment.5
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